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(54) LENS SHEET FOR PROJECTION SCREEN 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a material having low 
moisture absorption characteristics, excellent dimensional stability 
and excellent mechanical strength by dispersing a specified graft 
rubber copolymer in a light-transmitting material which constitutes 
a lens sheet. 

SOLUTION: The base body 1 consists of a light-transmitting 
material which constitutes a lens sheet, and a graft rubber 
copolymer 2 is dispersed in an island-state in the light-transmitting 

material. The graft copolymer 2 is obtd. by graft polymn. of alkyl * ~ > K 

esters of (meth) acrylic acid to a rubber polymer essentially 

comprised of a diene monomer unit. The refractive index N2 of the \ * » * * 

obtd. graft rubber copolymer 2 and the refractive index N1 of the ',,;•>•*■• . 

light- transmitting material 1 are preferably controlled to satisfy 0< W* 
&verbar;N1-N2&verbar;<0.01. By controlling the difference of the 
refractive index to <0.01, production of scattered light in the island 
part comprised of the graft rubber copolymer 2 is prevented, and 
thereby, decrease in the transmittance or coloring of the lens sheet 
can be suppressed. 
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* NOTICES * 



JPO and NCI PI are not: responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The lens sheet for projection screens with which the graft rubber copolymer obtain by carry out 
the graft polymerization of the acrylic acid ( meta) alkyl ester to the rubber-like polymer which use a diene 
system monomeric unit as a principal component into the translucency ingredient which be the lens sheet 
which consist of a translucency ingredient with which the lens configuration be gave to at least one side, and 
constitute a lens sheet be characterize by carry out distributed content. 

[Claim 2] The lens sheet for projection screens according to claim 1 characterized by the refractive index 
(Nl) of a translucency ingredient and the refractive index (N2) of a graft rubber copolymer which constitute 
a lens sheet satisfying the following formula (1). 
[Equation 1] 

0<=|N1-N2|<=0.01 ...(1) 

[Claim 3] The lens sheet for projection screens according to claim 1 to 2 characterized for the translucency 
ingredient which constitutes a lens sheet being the styrene-acrylate copolymer which is made to carry out 
copolymerization of the monomer constituent containing a styrene system monomer and (meta) acrylic 
ester, and is chosen by things. 

[Claim 4] The lens sheet for projection screens according to claim 1 to 3 with which the lens configuration 
formed in the lens sheet is characterized by being a lenticular lens, a Fresnel lens, or prism. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the lens sheet for projection screens which has the 
outstanding mechanical strength while having in more detail the dimensional stability which has a low 
moisture absorption property and was excellent about the lens sheet used as a projection screen used as 
screens, such as projection television and a microfilm reader. 
[0002] 

[Description of the Prior Art] Projection screens, such as a transparency mold screen, project a television 
picture, a microfilm image, etc., and in order to realize the target display, they are used widely. In case an 
observer observes this kind of projection screen, it is bright, and generally it is constituted combining lens 
sheets, such as a lenticular lens sheet and a Fresnel lens sheet, so that an angle of visibility may be 
expanded. 

[0003] The methacrylic resin which excelled [ ingredient / which is used for these lens sheet / translucency ] 
in transparency, and was excellent in fabrication nature is used general-purpose, and the processing 
approach of a lens sheet is also performed by press forming, extrusion molding, cast shaping, injection 
shaping, etc. Moreover, in recent years, the approach of forming the lens layer by ultraviolet-rays hardening 
resin on a translucency sheet has also been put in practical use. 

[0004] On the other hand, the demand to enlargement of television is also increasing every year, and the size 
of about 50 inches or more has been called for. Moreover, the demand to high-definition-izing also increases 
by the spread of Hi-Vision etc., and fine pitch- ization of a lenticular lens sheet has been called for. 
[0005] The manufacture approach of the double-sided lenticular lens sheet of the fine pitch which is made to 
carry out welding of the adjoining translucency strands according to the BERASU effectiveness from the 
nozzle which set and carried out contiguity arrangement of the adjoining orifice for strand formation for 
small spacing as indicated by JP,3-200948,A immediately after discharge and melting resin breathe out 
melting resin from an orifice , and is unified in the shape of a sheet since it corresponds to such a demand 
has been proposed . 

[0006] However, in order to acquire a good angle-of-visibility property, it is necessary to make small 
distance between lenses of an incidence side and an outgoing radiation side lens, and in such a double-sided 
lenticular lens sheet formed into the fine pitch, the thickness of a lens sheet is also becoming thin inevitably. 
Moreover, with the Fresnel lens sheet which has a Fresnel lens side in an observer side, when an alphabetic 
character etc. copies out on the screen called the twin image and ghost image by the stray light resulting 
from the configuration of a Fresnel lens, the phenomenon which can be seen in **** occurs. Such a 
phenomenon is again reflected in respect of a plane-of-incidence side flat, after projection light reflects in 
respect of a lens, and originating in the stray light by which outgoing radiation is carried out from the non- 
lens side of the lens unit located in a photograph center side about 10cm from about 1cm according to the 
thickness of a sheet is known. In order to control generating of this stray light, it is effective to form the 
thickness of a Fresnel lens sheet thinly with 0.2-0.7mm as proposed by JP,03-1 55534,A. 
[0007] Thus, thinning of the lens sheet used for projection screens, such as a double-sided lenticular lens 
sheet and a Fresnel lens sheet, has been carried out with the demand of highly-minute-izing of projection 
TV, and high-definition-izing. 
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[0008] If the methacrylic resin used from the former as a base material of such a lens sheet on the other hand 
has comparatively high water absorption, for example, the water absorption of the methacrylic resin which 
is 1000mm of initial length changes from 0% to 1%, the amount of elongation will be set to 1.5mm. 
Similarly, if relative humidity changes from 90% to 50% from 50% to 90%, the amount of telescopic 
motion will be set to 1.6mm. The installation to the screen case of the lens sheet which a dimensional 
change generally generates by water absorption in this way is attached in the case so that the amount of 
telescopic motion by water absorption can be absorbed. However, with the multi-vision which arranges two 
or more units in all directions, and forms a big screen, in order to prevent lack of an image, while making 
joint width between each unit small as much as possible, the lens sheet of each unit approaches and is 
arranged. When the lens sheet which used methacrylic resin for such a multi-vision was used, depending on 
the bottom of the environment installed, the lens sheet from a case was omitted with telescopic motion by 
the above water absorption, and there was a problem of curvature or a wave occurring. 
[0009] In order to solve such a trouble, in JP,9-302176,A and JP,9-302177,A, use of the styrene-(meta) 
acrylate system resin (MS resin) which copolymerized acrylic ester and styrene with water absorption 
smaller (meta) than methacrylic resin is proposed. 
[0010] 

[Problem(s) to be Solved by the Invention] However, it is common between unit lenses to be formed in the 
shape of an acute angle, and lens sheets, such as a lenticular lens sheet and a Fresnel lens sheet, have 
structure which gave the notch so to speak. Furthermore, the Izod impactive strength (a notch, ASTM-D - 
256) of MS resin of low water absorption is very as small as 15.7 J/m. For this reason, the lens sheet which 
consists of the above MS resin has the trouble of being very easy to be divided. Moreover, with a lenticular 
lens sheet, since optical dispersing agents, such as a non-subtlety particle and an organic particle, are made 
to contain in order to expand a vertical angle of visibility, this impact strength falls further. The fall of such 
impact strength has the trouble of it being remarkable in especially the thin lens sheet of thickness, and 
being very easy to be divided at the time of the mold release process from the metal mold at the time of 
shaping, handling, and the installation to a case etc. 

[001 1] Then, the purpose of this invention is also in the thin lenticular lens sheet and Fresnel lens sheet of 
thickness of a fine pitch which can respond to highly-minute-izing of projection TV etc., and high 
definition-ization to offer the lens sheet used for the projection screen which has the outstanding mechanical 
strength. 
[0012] 

[Means for Solving the Problem] this invention person etc. reaches [ that the lens sheet for projection 
screens which has the outstanding mechanical strength is obtained, and ] a header and this invention by 
making the translucency ingredient which constitutes a lens sheet distribute a specific graft rubber 
copolymer in view of the above troubles. 

[0013] that is, the lens sheet for projection screens of this invention be a lens sheet which consist of a 
translucency ingredient with which the lens configuration be gave to at least one side, and the graft rubber 
copolymer obtain by carry out the graft polymerization of the acrylic acid ( meta) alkyl ester to the rubber- 
like polymer which use a diene system monomeric unit as a principal component into the translucency 
ingredient which constitute a lens sheet be characterize by carry out distributed content. 
[0014] 

[Embodiment of the Invention] Drawing 1 -3 are the fragmentary sectional view showing the operation 
gestalt of the lens sheet of this invention. In drawing 1 , a Fresnel lens sheet and drawing 2 show a double- 
sided lenticular lens sheet, and drawing 3 shows the prism sheet, the inside of drawing, and 1—5 and 10 are 
the base material sections which consist of a translucency ingredient which constitutes a lens sheet, and 2, 6, 
and 1 1 are graft rubber copolymers currently distributed in the shape of an island in the translucency 
ingredient. In drawing 1 , a lens side [ in / in 3 / a Fresnel lens sheet ] and 4 show the non-lens side. In 
drawing 2 , in 8, the incidence side lens of a double-sided lenticular lens sheet and 9 show an outgoing 
radiation side lens, and 7 shows the black stripe. In drawing 3 , 12 and 12' shows the prism side in a prism 
sheet. 

[0015] As for the lens sheet for projection screens of this invention, a graft rubber copolymer is 
characterized by carrying out distributed content into a lens sheet at the shape of an island. This graft rubber 
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copolymer carries out the graft polymerization of the acrylic-acid (meta) alkyl ester to the rubber-like 
polymer which uses a diene system monomelic unit as a principal component, and is obtained. 
[0016] The rubber- like polymer which constitutes the graft rubber copolymer of this invention uses diene 
system monomelic units, such as a butadiene and an isoprene, as a principal component, and contains a 
diene system monomelic unit in 50 - 100% of the weight of the range in a polymer. By making the content 
rate of a diene system monomelic unit into 50 % of the weight or more, the mechanical strength of a lens 
sheet can be raised and it is 60 % of the weight or more preferably. 

[0017] As components other than a diene system monomer, for example Aromatic series vinyl, such as 
styrene and alpha methyl styrene, Alkyl methacrylate ester, such as methyl methacrylate and ethyl acrylate, 
Acrylic-acid alkyl ester, such as ethyl acrylate and n-butyl acrylate, Unsaturated nitrile, such as acrylonitrile 
and methacrylic nitril, the methyl vinyl ether, Halogenation vinyl, such as vinyl ether, such as butyl vinyl 
ether, a vinyl chloride, and vinyl bromide, a vinylidene chloride and bromination — the vinyl system 
monomer which has glycidyl, such as halogenation vinylidenes, such as vinylidene, glycidyl acrylate, and 
ethylene glycol glycidyl ether, etc. is mentioned. 

[0018] furthermore, polyhydric alcohol, such as aromatic series polyfunctional vinyl compounds, such as a 
divinylbenzene and divinyl toluene, ethylene glycol dimethacrylate, and 1.3-butanediol diacrylate, and Tori 
methacrylic ester — or chain transfer agents, such as mercaptans, such as cross-linking monomers, such as 
JI, such as allyl ester of carboxylic acids, such as thoria krill acid ester, an acrylic-acid allyl compound, and 
a methacrylic-acid allyl compound, diallyl phthalate, diaryl sebacate, and triaryl triazine, and a triaryl 
compound, and t-dodecyl mercaptan, and ten pens, can also be used together. 

[0019] One sort or two sorts or more can be chosen and used for monomer components other than these 
diene system monomer, and they can be made to contain them in 0 - 50% of the weight of the range as a 
monomelic unit in a polymer. 

[0020] Manufacture of a diene system rubber polymer can be manufactured by carrying out the emulsion 
polymerization of the above monomer components. After it can perform an emulsion polymerization by the 
approach usually performed, for example, it starts a polymerization using some raw materials, between 
polymerizations, it can trickle the remainder of a raw material continuously or intermittently, and can 
perform a polymerization. Especially as an emulsifier used, although not limited, it is independent or the 
alkali-metal salt of sulfonic acids, such as an alkali-metal salt of higher fatty acids, such as a 
disproportionation rosin acid, oleic acid, and stearin acid, and dodecylbenzenesulfonic acid, can be used 
combining two or more sorts. 

[0021] Moreover, if needed, such a diene system rubber polymer can be added and can also hypertrophy a 
hypertrophy agent. As a hypertrophy agent, organic acids, such as inorganic acids, such as organic salt of 
mineral salt, such as a sodium chloride, potassium chloride, a sodium sulfate, magnesium sulfate, and an 
aluminum sulfate, calcium acetate, magnesium acetate, etc., a sulfuric acid, and a hydrochloric acid, an 
acetic acid, and a succinic acid, and those organic-acid anhydrides, a carboxylic-acid content macromolecule 
latex, etc. are mentioned, for example. 

[0022] The graft rubber copolymer of this invention is obtained by carrying out the graft polymerization of 
the acrylic-acid (meta) alkyl ester one step or multistage to the bottom of existence of the butadiene system 
rubber polymer latex which consists of the above-mentioned configuration. As acrylic-acid alkyl ester used 
(meta), the ester of acrylic acids, such as ester of methacrylic acids, such as a methyl methacrylate, ethyl 
methacrylate, and methacrylic-acid propyl, a methyl acrylate, an ethyl acrylate, and butyl acrylate, can be 
mentioned, it is independent or these can be used combining two or more sorts. Especially, especially a 
methyl methacrylate is desirable and it is desirable to use this, carrying out it as an indispensable 
component. As a monomer used for graft polymerization, other vinyl system monomers which can be 
copolymerized can be used with acrylic ester (meta) if needed. As other vinyl system monomers, a vinyl 
system monomer, the above-mentioned cross-linking monomer, etc. which have glycidyl groups, such as 
unsaturated nitrile, such as styrene, such as various halogenation and alkylation styrene, acrylonitrile, and a 
methacrylonitrile, glycidyl acrylate, glycidyl methacrylate, and allyl glycidyl ether, can be mentioned to 
styrene and an alpha-methyl-styrene list, for example, it is independent or these can be used combining two 
or more sorts. It is desirable to use it especially combining a methyl methacrylate, styrene, and the vinyl 
system monomer in which other copolymerization is possible. 
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[0023] As for the monomer used for graft polymerization, it is desirable to use it to 20 - 90 % of the weight 
of butadiene system rubber polymer latexes in the range used as 10 - 80 % of the weight (as solid content). It 
is desirable that the refractive index (N2) of the graft rubber copolymer obtained especially and the 
refractive index (Nl) of the translucency ingredient which constitutes a lens sheet consider as the range with 
which are satisfied of the following formula (1). By making both refractive-index difference (|N1-N2|) or 
less into 0.01, this is because generating of the scattered light in the insular part which consists of a graft 
rubber copolymer can be inhibited and decline in permeability and coloring of a lens sheet can be inhibited, 
and is 0.007 or less range still more preferably. 
[0024] 
[Equation 2] 

0<=|N1-N2|<=0.01 ... (1) 

Graft polymerization can be performed by the emulsion-polymerization method, may add at once, may carry 
out the polymerization of the monomer or monomer mixture to be used, or may divide a monomer or 
monomer mixture more than 2 times or it, may add, and may perform graft polymerization multistage. Thus, 
by dividing graft polymerization into several steps and performing it, the dispersibility of a graft rubber 
copolymer and the translucency ingredient which constitutes a lens sheet is controllable. As a 
polymerization initiator, azo compounds, such as organic peroxide, such as persulfate, such as potassium 
persulfate, ammonium persulfate, and sodium persulfate, t-butyl hydroperoxide, a cumene hydroperoxide, 
benzoyl peroxide, lauroyl peroxide, and diisopropylbenzene hydroperoxide, azobisisobutyronitril, and 
azobisiso valeronitrile, etc. can be used. Furthermore, a sulfite, a hydrogensulfite, a thiosulfate, the first 
metal salt, sodium formaldehyde sulfoxylate, dextrose, etc. can be used together, and it can also use as a 
redox system initiator. Although polymerization temperature is based also on the class of polymerization 
initiator, it can be suitably performed in the range which is about 40-80 degrees C. Moreover, the above 
well-known emulsifiers can be used as an emulsifier. 

[0025] After adding in the obtained graft rubber copolymer if needed and carrying out coagulation of an 
antioxidant, the additive, etc. to it, using suitably coagulating agents, such as salts, such as acids and calcium 
chlorides, such as a sulfuric acid, a hydrochloric acid, and a phosphoric acid, and a sodium chloride, it is 
made to heat-treat and solidify, dries through dehydration and washing, and considers as a powder-like graft 
rubber copolymer. 

[0026] Especially if the transparency of the base material which constitutes a lens sheet is high, it is not 
limited, but since water absorption of the lens sheet obtained can be made low, the styrene-(meta) acrylate 
copolymer which is made to carry out copolymerization of a styrene system monomer and the acrylic ester 
(meta), and is obtained is desirable. Moreover, other monomers which can be copolymerized can also be 
used together if needed. Especially, especially a styrene-methylmethacrylate copolymer with low water 
absorption (MS resin) is desirable. 

[0027] As such MS resin, it is desirable that the weight ratio of a styrene system monomeric unit and a 
methyl methacrylate monomeric unit considers as the range of 25:75-70:30 (styrene system monomer: 
methacrylate monomer), and the range of it is 30:70-60:40 more preferably. By making a styrene system 
monomer into 25 % of the weight or more for a methyl methacrylate monomer 75 or less % of the weight, 
water absorption of a lens sheet can be made low and dimensional stability can be raised. Moreover, the 
impact strength of a lens sheet can be raised by making a styrene system monomer and making a methyl 
methacrylate monomer into 30 % of the weight or more 70 or less % of the weight. 
[0028] As acrylic ester used (meta), methyl acrylate, ethyl (meta) acrylate, propyl (meta) acrylate, butyl 
(meta) acrylate **, etc. are mentioned other than methyl methacrylate. Moreover, as a styrene system 
monomer, styrene, alpha methyl styrene, p-methyl styrene, etc. are mentioned. 

[0029] Although especially the distributed approach is not restricted in the graft rubber copolymer to the 
inside of the translucency ingredient which constitutes a lens sheet, it is desirable to make it distribute with 
suitable uniform or concentration distribution in the shape of an island by making a graft rubber copolymer 
into granularity fine particles or a pellet type particle. The graft rubber copolymer manufactured in an 
emulsion polymerization is obtained in the state of a latex, are collected, and, generally are made fine 
particles by the rapid solidification processing using an acid or a salt. Although it can also be made to 
distribute in a lens sheet in the state of these fine particles, preferably, a solvent is added during the 
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coagulation by the acid or the salt, and it is made to solidify on slow speed conditions using an acid or a salt, 
and into a hot air current, it considers as granularity or considers [****/ considering as granularity / spray a 
latex, and it is made to dry and ] as a granulation particle as granularity. Moreover, it is good also as a pellet 
type particle by the piston granulation method using an extruder, the roll pellet method for cutting a roll 
sheet and obtaining a cube-like pellet, the approach of pelletizing with the briquetting roll to which the 
impression of a pellet type was attached, etc. When considering as a pellet type, in order to raise the 
dispersibility under shaping, it is desirable to make it the pellet compressed as loosely as possible. Although 
especially the addition of a graft rubber copolymer is not regulated, in order to raise the impact strength of a 
lens sheet, it is 10 - 40% of the weight of the range to add in 5% of the weight or more of the range desirable 
still more preferably. 

[0030] As a lens sheet for projection screens, various additives can be added with a graft rubber copolymer 
if needed. For example, the ultraviolet ray absorbent of the anti-oxidant of a hindered phenol system, a 
FOSU fight system, and a thioether system, a benzotriazol system, and a benzophenone system, a hindered 
amine light stabiliser, various coloring agents, metallic soap, a plasticizer, etc. are mentioned. Moreover, 
tetrabromobisphenol A, screw (dibromopropyl) tetrabromobisphenol A, Octabromodiphenyl ether, 
decabromodiphenyl ether, A hexa BUROMO cyclo dodecane, a bromination polycarbonate, a polyvinyl 
chloride, The bromination epoxy system flame retarder which is not denaturalized [ terminal modification 
and ] (for example, polymer of the glycidyl ether of tetrabromobisphenol A), Phosphoric ester (tributyl 
phosphate, tricresyl phosphate, etc.) halogenation phosphoric ester (tris (2, 3 -dibromopropyl) phosphate — ) 
Antistatic agents, such as flame retarders, such as antimony trioxides, such as tris (BUROMO chloropropyl) 
phosphate, bromination polyethylene, and Teflon, an amine system, an ammonium system, a sulfonic-acid 
system, a polyoxyethylene system, and a polyether-polyamide block system, etc. are mentioned. 
[0031] Next, with reference to drawing 4 - drawing 6 , the example of manufacture of the double-sided 
lenticular lens sheet which is 1 operation gestalt of the lens sheet by this invention is explained. In drawing 
4, 13 is an extruder and 14 is the nozzle holder equipped with the nozzle. The nozzle is equipped with many 
orifices and the melt of MS resin constituent which consists of mixture of MS resin and a graft rubber 
copolymer is breathed out from this orifice. Although facing up, sideways, and downward any are sufficient 
as the sense of the regurgitation, make it more desirable in respect of equalization of a translucency strand, a 
pitch setup, etc. to breathe out upward as shown in drawing 4 . Drawing 5 shows the top view of a nozzle 
21, and drawin g 6 shows the partial enlarged drawing. As a circular nozzle 21, many orifices 22 have been 
arranged to horseshoe shape, and thing use can be carried out. From an orifice 22, MS resin constituent 
which forms the translucency strand 24 is breathed out, and the light absorption agent content resin which 
forms the light absorption section 25 is breathed out from an orifice 23. 

[0032] All of the cross-section configuration and dimension of the resin constituent 24 'and the light 
absorption agent content resin 25 which forms the light absorption section 25 f which form the translucency 
strand 24 at the time of the regurgitation are the same as that of the thing of the orifices 22 and 23 of a 
nozzle 21 as shown in drawing 7 (a), the resin constituent 24 breathed out from the orifice - ' - from — 
immediately after the regurgitation, those which adjoin in the direction of a path according to the huge-ized 
BERASU effectiveness are joined by welding, and the becoming strand 24 is unified as a sheet 15 as shown 
in drawin g,! (b). Restoration grant of the light absorption section 25 is carried out in the slot between the 
adjoining strands 24 at one front-face side of a sheet 15. In addition, the sheet 15 just behind the 
regurgitation is formed in cross-section annular according to the arrangement gestalt of orifices 22 and 23. 
Then, the wall of the annular guide 16 is met and a sheet 15 is pulled up, and further, with the **-like guide 
17 and the cylindrical straight guide 18, an annular sheet is opened to a plane, the travelling direction of a 
sheet 15 is changed into coincidence with the cylindrical straight guide 18, a nip roller 19 takes over, and it 
rolls round to a reel 20. It is cooled by natural radiationnal cooling or forced cooling, and is made to solidify 
a sheet 15 before this rolling up. As the obtained lens sheet was shown in drawing 7 (b), welding of the 
translucency strand 24 comrades which many translucency strands 24 adjoin is carried out on a side face, it 
unifies in the shape of a sheet, and it is the double-sided lenticular lens sheet with which the light absorption 
section 25 was formed between translucency SUDORANDO 24 at one, and distributed content of the graft 
rubber copolymer 26 is carried out inside the translucency strand 24 at the shape of an island. 
[0033] In addition, in advance of cooling solidification, heating expanding processing may be performed to 
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a sheet 15 if needed. In this case, cooling solidification is carried out, after the dimension in a cross section 
became small and a cross-section configuration also changes a little as shown in drawing 7 (c). in this case, 
although the reinforcement of a sheet also falls since a lens sheet becomes thin, the addition of a graft rubber 
copolymer is increased suitably ~ reinforcement can be held as be alike rattlingly. 

[0034] the cross-section configuration of the translucency strand 24 of the lens sheet obtained as mentioned 
above — a cross-section configuration, spinning conditions, etc. of an orifice — an approximate circle form, 
an abbreviation ovoid, or a top joint — various configurations, such as a form, can be chosen suitably. 
Moreover, although the magnitude of the translucency strand 24 changes also with the applications and the 
purposes of a screen, in general, it is about 0.1 -1.0mm, and can respond also to fine pitch-ization of a screen 
enough especially about 0. 1 -1 .5mm. 
[0035] 

[Example] Hereafter, an example explains this invention concretely. 

Distilled water of the 200 weight sections is prepared, and the partial saponification polyvinyl alcohol 1 
weight section as a suspension stabilizer and the sodium dodecylbenzenesulfonate 0.005 weight section 
were added to the autoclave with example 1 (polymerization of styrene-methyl methacrylic copolymer) 
agitator, and it was made to dissolve in it. Subsequently, the peroxy hexahydro terephthalic-acid G tert-butyl 
of the styrene of 40 weight sections, the methyl methacrylate of 60 weight sections, and the 0.2 weight 
sections and the perbenzoic-acid-tert-butyl of the 0.1 weight section are taught one by one, and after 
carrying out a temperature up to 90 degrees C and performing the suspension polymerization of 10 hours, 
making it agitate by rotational frequency 400rpm, the reaction was continued at 120 degrees C for 3 hours. 
The obtained granular copolymerization resin was washed, dehydrated and dried, and the styrene- 
methylmethacrylate copolymer was obtained. Weight average molecular weight was [ 120,000 and the 
refractive index (20 degrees C) of the obtained styrene-methylmethacrylate copolymer ] 1.530. 
[0036] (Polymerization of a graft rubber copolymer) Having taught each brewing component of the 
following presentation into the proof-pressure autoclave, and stirring it, the emulsion polymerization of 15 
hours was performed at 50 degrees C, and the butadiene system rubber polymer latex was manufactured. 
1,3-butadiene 75 weight sections Styrene 25 weight sections t-dodecyl mercaptan The 0.5 weight section A 
diisopropylbenzene hydroperoxide The 0.4 weight section Sodium pyrophosphate The 1.5 weight section A 
ferrous sulfate The 0.02 weight section Dextrose One weight section Oleic acid potassium Three weight 
sections Deionized water After teaching 65 weight sections (considering as solid content) to a flask and 
carrying out the nitrogen purge of the 150 weight ********** butadiene system rubber polymer latex, the 
NaHC03 1.2 weight section was used as 10% of water solution, and it added, and was made to stir for 30 
minutes. Subsequently, after adding as a water solution 7% and stabilizing the oleic acid potassium 1 weight 
section, the Rongalite 0.6 weight section was added, the internal temperature was held at 70 degrees C, and 
the graft polymerization of the monomer mixture 35 weight section of the following presentations (making 
all graft monomer mixing into the 100 weight sections) was carried out. 

[0037] The 1st step of graft: The polymerization of 2 hours was performed, dropping and agitating the 
monomer mixture which consists of the methyl-methacrylate 40 weight section, the ethyl-acrylate 5 weight 
section, and the tertiary butyl HAIDOROBA oxide 0.1 weight section over 1 hour. The 2nd step of graft: 
The polymerization of 2 hours was performed, dropping and agitating the monomer mixture of the styrene 
40 weight section and the tertiary butyl HAIDOROBA oxide 0.1 weight section over 1 hour. The 3rd step of 
graft: The polymerization of 2 hours was performed dropping and agitating the monomer mixture of the 
methyl-methacrylate 15 weight section and the tertiary butyl HAIDOROBA oxide 0.1 weight section over 1 
hour, and the graft rubber copolymer latex was obtained. 

[0038] After adding the BHT0.5 weight section to the obtained graft copolymer latex, coagulation of 0.2% 
of the sulfiiric-acid water solution was added and carried out, and heat treatment solidification was carried 
out at 90 degrees C. Warm water washed the obtained congelation, it dried and graft rubber copolymer 
powder was obtained. The refractive index (20 degrees C) of the obtained graft rubber copolymer was 
1.537. 

[0039] (Manufacture of a graft rubber copolymerization resin content MS resin sheet) To the obtained 
styrene-methylmethacrylate copolymer 100 weight section, the graft rubber copolymer powder 30 weight 
section was added, it extruded after churning mixing using the said direction biaxial push appearance 
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machine of 30mmphi in the dice laying temperature of 240 degrees C, and screw-speed 150rpm with the 
Henschel mixer, and the graft rubber copolymer content MS resin pellet was created. After drying the 
obtained pellet at 70 degrees C for 5 hours, using 1 shaft extruder of 75mmphi, extrusion molding was 
performed with the dice laying temperature of 240 degrees C, and the front face manufactured the resin 
sheet which is the thickness of 0.7mm of a mirror plane condition. Total light transmission (ASTM D-1003) 
was [ the Izod impactive strength (ASTM D-256) of the obtained resin sheet ] 38.0 J/m 91.5%. 
[0040] (Manufacture of a lens sheet) The mirror plane plate made from SUS was contacted in one side of 
the obtained resin sheet, the matrix which has a Fresnel lens configuration was contacted in another field, 
and as heating pressurization press forming is performed at the temperature of 180 degrees C of a heating 
plate and it was shown in drawing 1 , the Fresnel lens sheet with a thickness of 0.7mm was manufactured. 
The obtained Fresnel lens sheet showed high transparency, with 0.7mm, although it was very thin, it did not 
break in the time of handling, either, and the installation to the case of projection TV was also easy for it. 
[0041] To the graft rubber copolymer content MS resin pellet 100 weight section manufactured in the 
example 2 example 1, the crystal silica 3 weight section was added, it extruded after churning mixing using 
the said direction biaxial push appearance machine of 30mmphi in the dice laying temperature of 240 
degrees C, and screw-speed 150rpm with the Henschel mixer, and the graft rubber copolymer content MS 
resin pellet containing an optical dispersing agent was created. 

[0042] Next, the melt of obtained MS pellet was supplied by 0.2g/per orifice 22 using the equipment shown 
in drawing 4 , the light absorption agent content MS resin melt which added the carbon black 2 weight 
section to the MS resin (trade name: TX-200-300L) by DENKI KAGAKU KOGYO K.K. 100 weight 
section was supplied to the orifice 24 by 0.02g/per one orifice, and it extruded upward with the nozzle 
temperature of 240 degrees C. Pulling up the annular sheet 15 formed of the welding of the adjoining 
translucency strand 24 the rate for 1.3m/in accordance with the wall of the annular guide 16, after extruding, 
with the **-like guide 17 and the cylindrical straight guide 18, it developed to the plane, the nip roller 19 
took over, and it rolled round to the reel 20. In addition, in each guide, the sheet 15 was cooled through 40- 
degree C warm water. The obtained sheet 15 was a double-sided lenticular lens sheet with which the light 
absorption section 25 was formed in the one side side between the contiguity strands 24 while welding 
unification was carried out completely and 1000 translucency strands 24 which have a cross-section circle 
configuration by pitch 0.4mm had been arranged at homogeneity at the plane. Although the obtained 
double-sided lenticular lens sheet had the diameter of a translucency strand very as small as 0.4mm, it did 
not break in the time of handling, either and the installation to the case of projection TV was also easy for it. 

[0043] As metal mold which has an example 3 Fresnel-lens configuration, the metal mold of brass with a 
thickness of 3mm was prepared by 800mm long and 1000mm wide. The following ultraviolet curing mold 
resin liquid was spread on this metal mold. 

Urethane acrylate 60 weight sections (UK[ by Mitsubishi Rayon Co., Ltd. ]- 6038) 
Hydroxyethyl acrylate 40 weight sections (AKURI ester HO by Mitsubishi Rayon Co., Ltd.) 
Benzophenone After removing the air bubbles of the ultraviolet curing mold resin liquid which carried out 3 
weight sections spread, the graft rubber copolymer content MS resin sheet of 0.7mm thickness created in the 
example 1 was contacted, and the presser-foot roll removed excessive ultraviolet-rays hardening resin liquid 
with cover printing. Then, from the graft rubber copolymer content MS resin sheet side, in the distance of 
200mm, the light is switched on, and UV irradiation of the three ultraviolet ray lamps of 80W was carried 
out, and they were stiffened. When released from mold from the lens mold after hardening, the outstanding 
Fresnel lens sheet without air bubbles was obtained. Although the obtained Fresnel lens sheet had the 
thickness of a sheet very as thin as 0.7mm, a crack did not occur at the time of the mold release from metal 
mold, and the installation to a case was also easy for it. 

[0044] The front face which consists of a styrene-methylmethacrylate copolymer by the same approach as 
an example 1 manufactured MS resin sheet which is the thickness of 0.7mm of a mirror plane condition 
except having not added an example of comparison 1 graft rubber copolymer. Total light transmission 
(ASTM D-1003) was [ the Izod impactive strength (ASTMD-256) of obtained MS resin sheet ] 15.7 J/m 
92.0%. 

[0045] Subsequently, although manufacture of a Fresnel lens sheet with a thickness [ of MS resin sheet 
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obtained by the same approach as an example 3 ] of 0.7mm was tried, the crack occurred at the time of the 

mold release from metal mold, and a Fresnel lens sheet was not able to be manufactured. 

[0046] 

[Effect of the Invention] The lens sheet of this invention can offer the lens sheet for projection screens 
which has the mechanical strength which was excellent in the fine pitch which can respond to highly- 
minute-izing of projection TV etc., and high definition-ization also in the thin lenticular lens sheet, Fresnel 
lens sheet, and prism sheet of thickness by making the shape of an island carry out distributed content of the 
specific graph ROGOMU copolymer into the base material which constitutes a lens sheet. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows th e W ord which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the fragmentary sectional view of the Fresnel lens sheet of this invention. 
[Drawing 2] It is the fragmentary sectional view of the lenticular lens sheet of this invention. 
[Drawing 3] It is the fragmentary sectional view of the prism sheet of this invention. 

[Drawing 4] It is the schematic diagram showing the production process of the double-sided lenticular lens 
sheet which is one embodiment of this invention. 

[Drawing 5] It is the schematic diagram showing the nozzle for manufacture of the double-sided lenticular 
lens sheet which is one embodiment of this invention. 

[Drawing 6] It is the partial expansion schematic diagram showing the nozzle for manufacture of the double- 
sided lenticular lens sheet which is one embodiment of this invention. 

[Drawing 7] (a) is the partial expansion schematic diagram showing the condition at the time of the 
regurgitation from the nozzle of the double-sided lenticular lens sheet which is one embodiment of this 
invention, (b) is the fragmentary sectional view of the double-sided lenticular lens sheet which is one 
embodiment of this invention, (c) is the fragmentary sectional view of the double-sided lenticular lens sheet 
which are other embodiments of this invention. 
[Description of Notations] 

1,5, 10 Base material section (translucency ingredient) 
2, 6, 1 1, 26 Graft rubber copolymer 

3 Fresnel Lens Side 

4 Non-Lens Side 

7 Black Stripe 

8 Plane-of-Incidence Lens 

9 Outgoing Radiation Side Lens 

12 12' Prism side 

13 Extruder 

14 Nozzle Holder 

15 Sheet 

16, 17, 18 Guide 

19 Nip Roller 

20 Reel 

21 Nozzle 

22 23 Orifice 

24 Translucency Strand 

25 Light Absorption Section 



[Translation done.] 
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